MA 3243 (4-1) NUMERICAL SOLUTIONS OF P.D.E.’S
Text: J.C. Tannehill, D.A. Anderson, R.H. Pletcher
Computational Fluid Mechanics and Heat Transfer, 2"¢ Edition

Syllabus

H Hrs ‘ Topic ‘ Pages
2-2 Boundary Value Problems Notes
2-4 Taylor Series, Finite Differences, Domain Discretization 45-52, 60-76
2-6 Thomas Algorithm, Discrete and Differential eigenvalues Appendix A (715-716)
1-7 Review of topics from multivariable calculus Notes
2-9 Classification of PDE’s and systems of equations 22-30, 35-39
2-11 Method of characteristics Notes
3-14 D’Alembert’s sol. to 1-D wave eq. Notes, 26-29
3-17 1-D Heat, Separation of Variables, Analysis of solution Notes, 19-21, 30-32
1-18 Midterm
2-20 Finite Differences for the 1-D Parabolic (Heat) eq. 126-133
3-23 | Consistency, Convergence, Stability; Lax Equivalence Thm. 33-34, 55-56
1-24 von Neumann stability analysis 84-93
3-27 2-D Parabolic eq. methods, A.D.I. 137-141
2-29 Analytical sol’s of 2-D Elliptic eq’s Notes, 16-19, 32-35
4-33 | Direct and Iterative methods (Jacobi, Gauss-Seidel, SOR) Notes, 144-158
2-35 Norms, Matrix method for stability analysis Notes, 94-96
2-37 Analysis of the Upstream Differencing Method 102-112
1-38 Lax-Wendroff and MacCormack methods 117-119
1-39 Burgers’ Equation (Inviscid) 176-181
1-40 Lax-Wendroff and MacCormack methods 184-187
1-41 Burgers’ Equation (viscous) 217-224
1-42 Lax-Wendroff and MacCormack methods 227-229
1-43 2-D Methods (Time split MacCormack and ADI) 230-232
1-44 Holiday
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